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DETAILED ACTION 

1 . During a telephone conversation with Joe Muncy on 8/1 3/2004 a provisional 
election was made with traverse to prosecute the invention of group I. Because 
applicant did not distinctly and specifically point out the supposed errors in the 
restriction requirement in the response to the last office action, the election has been 
treated as an election without traverse (MPEP§81 8.03(a)). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 25-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hieda in view of Kenny US patent No. 4,801,988. 

Regarding claim 25, Hieda teaches (fig. 34B) providing a substrate (124) having 
a pair of neighboring trenches (56); forming a buried trench capacitor (126, 72 and 70a) 
in a lower portion of each trench (56); forming an asymmetric collar insulating layer 
(170), having a high level portion (portion of 170 on left side of the trench) and a low 
level portion (portion of 170 on right side of the trench), over an upper portion of the 
sidewall of each trench, and forming a conductor layer (70b and 168a), overlying the 
buried trench capacitor in each trench, below the upper surface of the substrate (124) 
with a lower part of the conductive layer surrounded by the asymmetric collar insulating 
layer, wherein the high level portion of the asymmetric collar insulating layer is adjacent 
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to the substrate between the neighboring trenches and the low level portion (collar oxide 
on left side is covered by 168a) is covered by an upper part of the conductive layer 
(168a); forming a dielectric layer (80) overlying the conductive layer in each trench; and 
forming two access transistors (transistors defined by region 60, 74 and 76) on the 
substrate outside of the pair of the neighboring trenches, respectively, wherein the two 
access transistors have source/drain regions (74 and 76) electrically connecting to the 
conductive layer (fig. 34B). 

Hieda does not explicitly teach the step of forming the asymmetric collar 
insulating layer comprises: forming a sacrificial layer overlying the buried trench 
capacitor in each trench and surrounded by an insulating spacer protruding the surface 
of the sacrificial layer; covering portions of the insulating spacers adjacent to the 
substrate between the neighboring trenches by a masking layer; removing the 
uncovered insulating spacers to form the asymmetric collar insulating layer; and 
successively removing the masking layer and the sacrificial layer. 

Kenny teaches the use of a sacrificial layer (550) and a masking layer (700) in 
the process of forming asymmetrical collar oxide structures (340 and 360), where the 
both the sacrificial layer and the masking layer are eventually removed (refer to figs. 
(3E-3H). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the process step of forming the asymmetric collar 
oxide taught by Kenny in the process of Hieda in order to facilitate the construction of 
densely packed arrays of trench capacitors. 
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The limitation of "a method for forming a volatile memory structure" is not given 
patentable weight because the recitation occurs in the preamble. A preamble is 
generally not accorded any patentable weight where it merely recites the purpose of a 
process or the intended use of a structure, and where the body of the claim does not 
depend on the preamble for completeness but, instead, the process steps or structural 
limitations are able to stand alone. See In re Hirao, 535 F.2d 67, 190 USPQ 15 (CCPA 
1976) and Kropa v. Robie, 187 F.2d 150, 152, 88 USPQ 478, 481 (CCPA 1951). 

Regarding claim 26, Hieda teaches substantially the entire claimed process of 
claim 25 above including the sacrificial layer is an anti-reflection layer (550 is an oxide 
layer and silicon oxide is known anti-reflection layer). 

Regarding claim 27, Hieda teaches substantially the entire claimed process of 
claim 25 above including the masking layer is a photoresist layer (700). 

Regarding claim 28, Hieda teaches substantially the entire claimed process of 
claim 25 above including the conductive layer (70b) is a doped polysilicon layer (col. 26, 
lines 19-35). 

Regarding claim 29, Hieda teaches (fig. 34B) substantially the entire claimed 
process of claim 25 above including before the step of forming the dielectric layer, 
further comprises: forming active area/isolation areas through an active area masking 
layer. 

Regarding claim 30, Hieda teaches substantially the entire claimed process of 
claims 25 and 29 above including the active area-masking layer is a strap type pattern. 
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Since the combined process of Hieda and Kenny includes the step of using the 
masking layer (700) and since Hieda further teaches the use of isolation structure (68) 
separating the active regions of the transistors, the combined process of Hieda and 
Kenny is capable of forming active area/isolation area using the masking layer (700). 

Regarding claims 31-36, Hieda teaches substantially the entire claimed process 
of claims 25-30 above including forming a buried bottom plate (126) in the substrate 
around a lower portion of the trench; forming a capacitor dielectric layer (72) over a 
lower portion of the sidewall of the trench; forming a top plate (70a) in the trench and 
surrounded by the capacitor dielectric layer (fig. 34B). 

Response to Arguments 
4. Applicant's arguments filed 12/09/04 have been fully considered but they are not 
persuasive. Applicant argues that Kenny teaches that the asymmetric isolating layers 
are formed by etching a portion of the thick isolating layer using as a masking layer as 
an etch mask instead of a sacrificial layer and a masking layer, therefore Kenny teaches 
away from the present invention. 

The combined process of Hieda and Kenny teaches the claimed process 
limitation of a sacrificial layer and a masking layer used for forming the asymmetric 
collar oxide. Clearly shown in figs. 3E-3H, Kenny teaches using of a sacrificial layer 
(550) and a masking layer (700) in the process of forming asymmetrical collar oxide 
structures (340 and 360), where the both the sacrificial layer and the masking layer are 
eventually removed. The oxide layer (masking oxide layer 550) is considered to be a 
sacrificial layer because layer (550) is formed in the process of forming trench capacitor 
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and is eventually removed. Furthermore Kenny teaches the use of sacrificial layer and 
masking layer (refer to fig. 3E) where portions of (550) and (700) to form the lower level 
portion of the collar insulating layer (360) is removed. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the process step of forming the asymmetric collar 
oxide taught by Kenny in the process of Hieda in order to facilitate the construction of 
densely packed arrays of trench capacitors. 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP§706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. References C-E are cited as being related to trench capacitor. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samuel A. Gebremariam whose telephone number is 
(571) 272-1653. The examiner can normally be reached on 8:00am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (571 ) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

SAG 

March 1,2005 
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